Editorial and News
A groundbreaker in membrane biophysics was published by Gunther Peters and colleagues this month in J. Chem. Physics (see Methodology, Molecular Dynamics). It deals with a problem in membrane biophysics that has achieved nearly universal interest in the past year or so, the computation of the lateral pressure profile in the lipid bilayer. The reason this is so interesting is the heterogeneous and variable shapes of membrane proteins. Although we still don't know much about them, membrane NMR and spectroscopic studies of membrane proteins are starting to reveal small but significant variations in countour at their interfaces with lipid membranes and large conformational changes during function. Although most membrane proteins are essentially right cylinders (either β-barrels or helix bundles) with axes parallel to the membrane normal, border helices or strands can sometimes have tilts, kinks, or extrusions that require accommodation by bilayer lipids.
The current paper tackles the problem of how to define the local pressure tensor, comparing contour definitions that lead to Irving-Kirkwood or Hirosima tensors, and showed them to give similar results for the DPPC bilayer. Then they developed a methodology based on the Hirosima tensor for determing the Ewald sum contribution to the electrostatic component of the local pressure tensor and showed that the results with this new method are similar to those obtained with very long cutoffs. This is important, because for shorter cutoffs, the lateral pressure profile shape was quite sensitive to the cutoff length, undoubtedly due to the heterogeneous nature of the charge distribution near the interface. Hopefully these new methods will become useful tools in the membrane biophysicist's arsenal.
David D. Busath, Editor
APPLICATIONS

Small Molecules
Water and Solvation
Medicinal Chemistry and Drug Design (cont'd)
A shape-based 3-D scaffold hopping method and its application to a bacterial protein-protein interaction.
T.S. Rush III* [Wyeth], J.A. Grant, L. Mosyak, and A. Nicholls J. Med. Chem. 48, 1489 -1495 (2005 Weakly binding inhibitors of the antibacterial target ZipA-FtsZ are discovered using a high throughput shape comparison virtual screening program called ROCS.
Quantitative Structure-Activity Relations
Properties and structure-activity studies of cyclic β-hairpin peptidomimetics based on the cationic antimicrobial peptide protegrin I. Bioorg. Med. Chem. 13, 2055 -2064 (2005 Structural Activity Relationship studies showed that the antimicrobial activity was tolerant to a large number of the substitutions tested. Some analogues showed slightly improved antimicrobial activities, whereas other substitutions caused large increases in haemolytic activity on human red blood cells. Bioorg. Med. Chem. 13, 1931 -1938 (2005 Different electronic, topologic, functional groups and physicochemical descriptors are calculated for each molecule in QSAR analysis. A three parametric equation was found between the log MIC and HOMO energy, hydration energy and number of primary carbon atoms of the molecules. Bioorg. Med. Chem. 13, 2177 -2185 (2005 In B ring, a decrease in the number of OH groups led to decreased potency. Hydrophobic benzyl group is introducing into the 8 position of A ring has no significant affect on the proteasome-inhibitory potency.
Quantitative Structure-Activity Relationships (cont'd)
A physically interpretable quantum-theoretic QSAR for some carbonic anhydrase inhibitors with diverse aromatic rings, obtained by a new QSAR procedure.
B.W. Clare* [U Western Australia] and C.T. Supuran
Bioorg. Med. Chem. 13, 2197 -2211 (2005 B3LYP/6-31G* level is used for calculations and QSAR models are developed. A significant correlation was obtained with charge on the atoms of the sulfonamide group, followed by the nodal orientation. The solvation energy calculated by COSMO and the charge polarization of the molecule calculated as the mean absolute Mulliken charge over all atoms.
Comparative molecular similarity indices analysis (CoMSIA) studies of 1,2-naphthoquinone derivatives as PTP1B inhibitors.
M.E. Sobhia and P.V. Bharatam* [NIPER]
Bioorg. Med. Chem. 13, 2331 -2338 (2005 Protein tyrosine phosphatase-1B plays an important role in the negative signalling pathway of insulin. CoMSIA studies are preformed on 1,2-naphthoquinone derivatives and different CoMSIA models were built to get the best related field.
A comparison between two polarizability parameters in chemical-biological interactions.
R.P. Verma* [Pomona Coll] and C. Hansch
Bioorg. Med. Chem. 13, 2355 -2372 (2005 The use of two polarizability parameters NVE (sum of the valence electrons) and CMR (calculated molar refractivity) is compared in the formulation of QSAR for chemical-biological interactions was discussed.
Anti-inflammatory activity and QSAR studies of compounds isolated from Hyacinthaceae species and Tachiadenus longiflorus Griseb.
K. du Toit, E.E. Elgorashi, S.F. Malan, S.E. Drewes, J. van Staden, N.R. Crouch and D.A. Mulholland* [U KwaZulu-Natal] Bioorg. Med. Chem. 13, 2561 -2568 (2005 Physicochemical descriptors like strain energy, enthalpy, dipole moment, log P, polarizability and molar refractivity were used in QSAR. This study produced three equations with significant prediction values for the anti-inflammatory activity and also provided valuable parameter guidelines for those properties influencing the anti-inflammatory activity of the studied compounds. Mol. Mod. 11, 48-54 (2005) A series of 20 butitaxel analogues, paclitaxel and docetaxel were used to build 2-D and 3-D QSAR models were developed to investigate the properties associated with microtubule assembly and stabilization. Steric and electrostatic fields were used to built CoMFA with r 2 of 0.943 and q 2 of 0.376. HQSAR modeling of these same data generated an r 2 of 0.919 and a q 2 of 0.471.
Quantitative structure-activity relationships of mutagenic activity from quantum topological descriptors: triazenes and halogenated hydroxyfuranones (mutagen-X) derivatives. 2176-2183 (2005) Up to 1000 low energy conformations of inhibitors are docked into HIV-1 RT and then the complex is energy minimized. Interaction energies to residues adjacent to the binding site are used to generate a linear fit to known binding affinities, resulting in a model with q2 of 0.681.
Carbon Nanoparticles
Comparative analysis of surface electrostatic potentials of carbon, boron/nitrogen and carbon/boron/nitrogen model nanotubes. Chem. Phys. 122, 10470601-10470608 (2005) Narrow carbon nanotubes imbibe decane faster than broader tubes, with rates above 800 m/s. Diffusion is well-described with advection-diffusion equations in terms of friction and surface interactions. The variations of molecular structure with tube diameter and radial position in the tube are also presented. Proteins 58, 852-854 (2005) The development of a non-α/β-structure library containing ~780.000 fragments from ~25.000 PDB entries, and user interface with query forms and interfaces to other databases, is described.
Protein domain of unknown function DUF1023 is an alpha/beta hydrolase.
Proteins 59, 1-6 (2005) The as yet uncharacterized DUF1023 pfam-family is hypothesized as being an α/β-hydrolase with a Ser-HisAsp catalytic triad, based on sequence analysis and alignments, and secondary structure and fold predictions for all DUF1023 sequences. Analysis of their genomic context suggest a possible lipase activity.
Protein Sequence Analysis and Alignment
Protein classification based on text document classification techniques.
B.Y. Cheng, J.G. Carbonell, and J. Klein-Seetharaman* [U Pittsburgh] Proteins 58, 955-970 (2005) A decision tree and naive Bayes classification method based on n-gram counts is applied to GPCR's and shown to outperform previous SVM methods, at an accuracy of 93% and almost half residual error, and performs comparable to a search in PFAM. Accuracies for the nuclear receptor superfamily are around 95%.
Protein Sequence Analysis and Alignment (cont'd)
A new method for identification of protein (sub)families in a set of proteins based on hydropathy distribution in proteins.
J. Panek* [U Queensland], I. Eidhammer, and R. Aasland
Proteins 58, 923-934 (2005) A method based on PCA and clustering in 'generalized hydropathy' space, describing hydrophylic, hydrophobic or ambiguous residues in sequence segments, showns a reasonable separation of protein families of membrane proteins, cathepsins and anaerobic NAD biosynthesis. Limitations and possible improvements of the method are discussed.
Prediction of distant residue contacts with the use of evolutionary information.
S. Vicatos, B.V. Reddy, and Y. Kaznessis* [U Minnesota] Proteins 58, 935-949 (2005) Identification of correlated mutations based on residue physicochemical properties, in stead of substitution matrices, is shown to give promising results, with an average accuracy of 27% (6-fold better than random) at 0.65 correlation for 127 families, and results vary widely between families. PNAS 102, 3651-3656 (2005) A map of the protein structure space was constructed by using the pairwise structural similarity scores calculated for all nonredundant protein structures. Proteins sharing similar molecular functions were found to colocalize in the protein structure space map. This scheme consistently outperformed other predictions made by using either the raw scores or normalized Z-scores of pairwise DALI structure alignment.
Protein Structure Prediction
Protein Structure Analysis (cont'd) J. Chem. Inf. Model. 45, 414-421 (2005) Comparison of the static binding site surfaces of Sap and Eat-2 SH2 domains using SURFCOMP suggests differences that might be exploited to gain selectivity in ligand design. The Schreiber research group investigated from theoretical calculations and protein design to the analysis of the biological consequences of induced perturbations on systems biology in vivo. Luis' research group focused on the development of computational approaches to understand biological systems ranging from proteins to protein networks.
Protein Folding
Natively unfolded proteins.
A.L. Fink* [U Calif]
Curr. Opi. Stru. Biol. 15, 35-41 (2005) New algorithms were developed to identify disordered regions of proteins and demonstrated their presence in cancer-associated proteins and proteins regulated by phosphorylation.
!
One gene, two diseases and three conformations: Molecular dynamics simulations of mutants of human prion protein at room temperature and elevated temperatures.
M.S. Shamsir and A.R. Dalby* [U Exeter]
Proteins 59, 275-290 (2005) Multiple MD simulations each of four forms of the prion, i.e. wild-type, the D178N pathological mutant, both with either of the 129(M,V) polymorphism, and at 300 and 500K, show decreased stability for the mutant, with higher stability in the 129M variants while the 129V leads to increased β-sheet formation. Conformations and transitions are analysed in detail.
Thermal unfolding simulations of a multimeric proteinTransition state and unfolding pathways.
J. Duan and L. Nilsson* [Karolinska Inst]
Proteins 59, 170-182 (2005) Detailed analysis of extensive unfolding simulations of a tetrameric protein, p53tet, reveals heterogeneous unfolding events, a relatively strong coupling between tetramerization and folding, and a hydrophobic driving force. MD dynamics on a cubic lattice explore a 27-residue heteropolymer over a range of temperatures. The results suggest that care should be levied when folding data is interpreted in terms of the underlying kinetics.
Folding thermodynamics of peptides.
A. Irbäck* [Lund U] and S. Mohanty
Biophys. J. 88, 1560-1569 (2005) A simplified, solvent-free force field for ~20-mer peptide folding shows appropriate sequence dependence, although some sequences (Betanova) do not fold as uniformly as others (GB1m2 and GB1m3).
Protein Design and Engineering
Use of molecular dynamics in the design and structure determination of a photoinducible β-hairpin. (2005) The geometries (and free energetics) of the interaction of four tryptophan residues in the 12-residue designed β-hairpin tripzip2 are investigated with MD simulation in explicit solvent. The results highlight the importance of the electrostatic multipole moments to stability the edgeto-face interactions of two pairs of exposed tryptophans.
Protein Hydration
A "solvated rotamer" approach to modeling watermediated hydrogen bonds at protein-protein interfaces. Proteins 58, 893-904 (2005) A model for the inclusion of explicit water molecules as extended rotamer-states of residues at protein-protein interfaces, and based on analysis of water molecules in high-resolution X-ray structures, is presented and used to predict the location of water molecules and to improve the accuracy of sidechain-identity prediction at interfaces. Significant advantages and improvements with respect to continuum solvent models, and ways for further improvement of the model, are discussed.
Hydrophobic tendency of polar group hydration as a major force in type I antifreeze protein recognition.
C. Yang and K.A. Sharp* [U Pennsylvania]
Proteins 59, 266-274 (2005) MD simulations (1ns) of wild-type and anti-freeze-active mutants of type 1 THP show water structure around polar groups in the ice-binding region similar to that around hydrophobic solutes, while an anti-freeze inactive mutant shows 'normal' hydrophylic water structure. J. Amer. Chem. Soc. 127, 4071-4075 (2005) Time correlation functions for water around various regions of the villin headpiece subdomain protein are explored from previous MD trajectories generated by this group. The results suggest that the more surface exposed a probe is (such as either an internal or associated fluorescent molecule), the faster the solvation dynamics are.
Protein Electrostatics and Titration
Statistical criteria for the identification of protein active sites using theoretical microscopic titration curves. Proteins 59, 183-195 (2005) A method for automated selection of nonsigmoidal behavior of computed titration curves is shown to significantly improve and speed up the identification of possibly functionally relevant clusters of residues with such behavior in 40 out of 44 protein structures. Four succesful cases are discussed in detail.
Protein Dynamics
A systems biology perspective on protein structural dynamics and signal transduction. Biophys. J. 88, 2003-2012 (2005) Domain-swapping often results in high flexible dimers, as exemplified with RNase, where simulations of the Cdimer (in which the domains at the C-terminus are swapped) indicate that its increased flexibility over the Ndimer occurs without loss of native fold or dynamics of the functionally active site. Perhaps the flexibility change is related to pathological aggregation in some cases. Ligands from a set of 510 co-crystal structures were run through Catalyst's conformational model generation algorithm and compared to the observed conformation. A fitting of at least one conformer with an RMS value of <1.50A was found in over 80% of cases, although bioactive conformers have higher computed energies than the global computed minimum. Proteins 59, 104-117 (2005) A detailed analysis of dynamics, structure and several key events of BuChE from several 5-10 ns MD runs is presented, most notably ion mobility, water-structure and -bridges in the protein interior. Implications for substrate binding and a comparison with a similar analysis of AChE are discussed. Cation-pi interactions in protein-protein interfaces.
Ligand Binding
Mechanisms of antibiotic resistance
P.B. Crowley* [U Nova Lisboa] and A. Golovin
Proteins 59, 231-239 (2005) Cation-π interactions were identified in nearly half of all protein interfaces studied, and dominated by Arg-Tyr pairs. Structural, energetical and statistical features of these interactions are discussed in detail. Possible implications for protein-protein interaction prediction are discussed.
Membrane Proteins and Lipid-Peptide Interactions
Proton binding within a membrane protein by a protonated water cluster. The influence of several mutations on the proton release network and the continuum change were investigated. A protonated water cluster consisting in total of one proton and about five water molecules surrounded by six side chains and three backbone groups are identified. The observed perturbation of proton release by many singleresidue mutations is explained by the influence of numerous side chains on the protonated H bonded network. Proteins 58, 913-922 (2005) A method combining an atomic description of the peptide, a solvent-headgroup-core 5-slab continuum dielectric model, electrostatic solvation, and surface-area dependendt solvent cavity formation, is shown to accurately predict helix tilt angles for 19-, 25-and 30-mer 'WALP' peptides, melittin and glycophorin monomer. The distributions of residues in the membrane region of all known <4Å α-helical membrane proteins, shows these to be much more hydrophobic than the protein interior, and a preference for Arg (and less for Lys) at the inner leaflet. A derived potential of mean force could be used to correctly orient 9 membrane proteins, and 4 α-helices inserted as well as interfacial. Simulation of the N-terminal 25-residue segment from lung surfactant protein with DPPC demonstrates that the helix is bound parallel to the interface, that the first 8 residues are important for anchoring, and that hydrogen bond donors from the peptide interact strongly with head group hydrogen bond receptors. Charged residues come into play. 1970-1977 (2005) Membrane protein structural analysis using a Voronoi procedure indicates that membrane proteins are loosely packed, especially near active sites, which are lined with polar residues if they are to transport ions or nonpolar residues if they are in hinge regions for molecular reorganizations.
Role of cholesterol and polyunsaturated chains in lipid-
Protein-Nucleic Acid Interactions
Conformational transition pathway of polymerase β/DNA upon binding correct incoming substrate.
K. Arora and T. Schlick* [NYU]
J. Phys. Chem. B 109, 5358-5367 (2005) A stochastic difference equation methods that approximates long-time dynamics is applied to simulate the polβ active site changes upon binding of the substrate.
Nucleic Acids
Structure, recognition properties, and flexibility of the DNA-RNA hybrid. The role of entropy in producing elasticity of biological material is highlighted in this simulation of DNA stretching, which uses on a combination of atomistic modeling and statistical physics to successfully reproduce experiments.
Lipids and Surfactants
An ab initio study on the torsional surface of alkanes and its effect on molecular simulations of alkanes and a DPPC bilayer. Using one neutral site each for the 8-halothane and the 3-atom water molecules and 13 sites for the 118-atom DMPC molecules, the headgroups each consisting of an +e/78-charged choline site and a -e/78-charged phosphate site, large scale (512-lipid-molecule) bilayer simulations with 6 different high halothane concentrations showed that halothane would partition just inside or outside of the headgroups, increasing lipid spacing and decreasing lipid disorder near the headgroups. Solid state NMR and MD simulations agree that, over a few ns, pyrene is oriented with its long axis within ~30˚ of parallel to the bilayer normal. MD positions the pyrene just below the lipid headgroups.
2H-NMR study and molecular dynamics
Carbohydrates
Computational study of the dynamics of mannose disaccharides free in solution and bound to the potent anti-HIV virucidal protein cyanovirin.
C. J. Margulis* [U Iowa]
J. Phys. Chem. B 109, 3639-3647 (2005) MD simulations with the OPLS-AA force field and an Ewald treatment look at the structure and dynamics of a sugar alone and interacting with cyanoviron. Two binding modes of the sugar are probed with the high affinity site preferring the solvent favored conformation. The LCST of N-isopropylacrylamide-acrylic acid copolymer as a function of chain-transfer agent/initiator mole ratio, acrylic acid content of copolymer, concentration, pH and ionic strength of aqueous copolymer solution was investigated. An artificial neural network model that is able to predict the lower critical solution temperature was developed. The predictions from this model compare well against both training and test data sets with an average error less than 2.53%.
Polymers
Prediction of lower critical solution temperature of N-
Molecular dynamics simulations of polymer transport in nanocomposites.
T. Desai* [Rensselaer Polytech Inst], P. Keblinski, and S.K. Kumar J. Chem. Phys. 122, 13491001-13491008 (2005) Within one radius of gyration of a nanosphere, polymer diffusivity is increased over bulk if the nanosphere surface is repulsive, and reduced if it is attractive. This is similar to polymer behavior near a flat surface. Diffusivity is also markedly reduced if only one monomer is pinned to the surface, emphasizing the importance of care with boundary conditions. When two surfaces are coated with either poly(styrene sulfonate) or double-stranded DNA (flexible and stiff respectively, both cases simulated with explicit counterions), their apposition results in mutual recoil of the molecular brushes to avoid interpenetration.
Surfaces, Catalysts, and Material Subjects
METHODOLOGY Quantitative Structure-Activity Relations
A novel method of estimation of lipophilicity using distance-based topological indices: dominating role of equalized electronegativity. Bioorg. Med. Chem. 13, 1977 -1988 (2005 A new computational method is developed to aid the design of dipeptidomimetic pro-moieties targeting the human intestinal di-/tripeptide transporter hPEPT1. An inverse linear relationship was obtained between ∆E bbone and log 1/K i . The compounds are classified as high affinity ligands all have ∆E bbone < 1 kcal/mol, whereas medium and low-affinity compounds have ∆E bbone values in the range 1-3 kcal/mol.
Conformational Search and Analysis
On the perception of molecules from 3D atomic coordinates. The strong dependence of appearance and reliability of derived "knowledge-based potentials" on choice of atom types and sub-types is investigated in detail, and the dependence and reliability of (re-)docking 130 complexes from the PDB with these potentials is shown, ranging from <20% within 2 AA for 6 atom types, to ~60% at the optimal 18 or 19 atom types.
Zn protein simulations including charge transfer and local polarization effects.
D.V. Sakharov, and C. Lim* [Acad Sinica]
J. Amer. Chem. Soc. 127, 4921-4929 (2005) In an attempt to improve the treatment of metal ions in protein simulation, a force field is developed that includes local polarization and charge transfer for zinc and compared to standard additive treatments. This potential adds to the standard Coulombic and vdw potential a local polarizability on Zn and charge transfer from directly attached Cys sulfur or His nitrogens. Compared to using fictitious masses for the fluctuating charges, it is more efficient to use a few (two) normal modes for the fluctuating charges in each molecule. This approach is tested with T4P-FQ water and compared to previous FQ approaches. In particular, it allows time steps of up to 1.5 fs and even 2.0 fs, whereas the usual method requires time steps of 1.0 fs.
Development of a force field for Li 2 SiF 6 .
A. Liivat, A. Aabloo, and J.O. Thomas* [Uppsala U]
J. Comput. Chem. 26, 716-724 (2005) Using QM and empirical facts and the crystal structure, parameters for MD simulations were obtained for dilithium silicon hexafluoride. The parameters were used to assess the space group of the crystal, leading to the conclusion that it is P321 rather than F 3 m1.
An improved nucleic acid parameter set for the GROMOS force field. (2005) A force field for tert butanol solutions with simple point charge waters was developed and found to produce appropriate clustering for solutions of 2-98%. Using the dramatic improvements available with modern free energy techniques, the author's compared six standard water models with precisions of .02-.06 kcal/mol and found TIP3-MOD to be most accurate at predicting OPLS-AA side chain hydration energy. They also further tuned the TIP3 water model to produce zero average error with negligible effects on pure water behavior.
Boundary Conditions
Constant-pressure and constant-surface tension simulations in dissipative particle dynamics. (2005) A hybrid explicit/implicit solvent model is applied to evaluate implicit solvent models. The effect of different surfaces and probe radii are probed.
Molecular Dynamics
On the efficiency of exchange in parallel tempering Monte Carlo simulations.
C. Predescu* [UC Berkeley], M. Predescu, and C. V. Ciobanu J. Phys. Chem. B 109, 4189-4196 (2005) Replica exchange and parallel tempering calculations are becoming very popular these days; this work investigates the efficiency of the exchange and proposes metrics that find the optimal switching probability (at 38.74%).
A simple method for faster nonbonded force evaluations. 
Free Energy Methods
Absolute and relative entropies from computer simulation with applications to ligand binding. The optimal time course for λ in slow growth TI simulations can be ascertained by some numerical sampling based on an analytical approach that minimizes entropy production. The fluctuation dissipation theorem in the linear response regime is used to assess entropy production, which is then minimized by solving the Euler-Lagrange equation.
Simulation of conformational transitions by the restricted perturbation-targeted molecular dynamics method.
A. van der Vaart* [Harvard U and U Louis Pasteur] and M. Karplus J. Chem. Phys. 122, 11490301-11490306 (2005) In restricted perturbation MD, a single MD simulation with a method like targeted MD, but with limits on the conformational perturbation allowed, gives a more efficient, lower energy free energy profile. The method is illustrated using alanine dipeptide with analytical continuum electrostatics.
QM/MM !
Computational methods for the study of enzymic reaction mechanisms III: A perturbation plus QM/MM approach for calculating relative free energies of protonation.
P.L. Cummins and J.E. Gready* [Australian National U]
J. Comput. Chem. 26, 661-668 (2005) The free energy of protonation of dihydroflolate-N and Asp27 in dihydrofolate reductase was computed using TI with perturbation of the semiempirical QM region. The results were similar to the linear response approximation results for some choices of the QM region, but differed in the components (i.e. QM and QM/MM). A new DFT/MM procedure is described, using higherlevel calculations to correct lower level QM data on the fly, allowing calculation of kinetic isotope effects.
QM/MM (cont'd)
Surface and Volume Determination
Prediction of protein relative solvent accessibility with a two-stage SVM approach.
M.N. Nguyen and J.C. Rajapakse* [Nanyang Tech U]
Proteins 59, 30-37 (2005) A two-stage SVM method using PSSMs from PSI-BLAST for prediction of buried/exposed-ness is trained on 30 structures and achieves an accuracy of 90% on the Manesh and RS126 datasets (total 341 structures), outperforming other published results (85-89%). The method has been made available from a webserver.
An amino acid has two sides: A new 2D measure provides a different view of solvent exposure.
T. Hamelryck* [U Copenhagen]
Proteins 59, 38-48 (2005) Introduction of a directionality along Cα-Cβ axis (roughly) the in residue exposure by means of 'HalfSphere exposure', leads to predictions that correlate better with mutant stabilities and are more conserved within protein families than other measures, and can be derived from Cα-only models. A combination of simplex and simulated annealing algorithms is applied to obtain globally minimum parameters for a simple function from a complex (e.g. QM) potential function.
J O U R N A L R E V I E W S
532-551
The behavior of transition metal nitrido bonds towards protonation rationalized by means of localized bonding schemes and their weights.
Electronic structure in triple bonds between transitions metals and N is analyzed to evaluate their protonation potentials.
552-560
Double proton transfer and one-electron oxidation behavior in double H-bonded glycinamideglycine complex in the gas phase. P. Li and Y. Bu* [Qufu Normal U] QM analysis indicates that protons are transferred in concert rather than sequentially.
561-568
Computational methods for the study of enzymic reaction mechanisms III: A perturbation plus QM/MM approach for calculating relative free energies of protonation. P.L. Cummins and J.E. Gready* [Australian National U] . See Methodology, QM/MM.
569-583
Electronic structure study of the initiation routes of the dimethyl sulfide oxidation by OH. N. González-García, À. González-Lafont* [U Autònoma de Barcelona], and J.M. Lluch
Dimethylsulfoxide can be oxidized via proton abstraction, addition-elimination, or a concerted mechanism, each of which leads to different products, according to QM studies of the potential energy surface. Gaussian basis sets are much more efficient than the plane-wave ultrasoft pseudopotential DFT method for calculating energies of DNA base structural changes, and more accurate for dihedral angles and vibrational frequencies.
584-598
606-611
Theoretical insights into the mechanism of acetylcholinesterase-catalyzed acylation of acetylcholine. T. K. Manojkumar, C. Cui, and K.S. Kim* [Pohang U Sci Tech]
In the process of hydrolysis, acylation of the acetyl group in ACh by an AChE Ser requires the formation of transition states with short strong hydrogen bonds to the Ser and a His, as well as intermediate states where the hydrogen bond to the Ser is not as strong.
612-618
The OH + CH3SH reaction: Support for an addition-elimination mechanism from ab initio calculations. P.L. Muiño* [Saint Francis U] Free radical extraction of the sulfydryl hydrogen occurs by OH addition followed by H 2 O elimination according to QM.
619-632
Attaining exponential convergence for the flux error with second-and fourth-order accurate finitedifference equations. I. Presentation of the basic concept and application to a pure diffusion system.
The flux in Fick's second law can be estimated with much better precision than the local concentrations because it is an integral. Numerical integration super-converges. Kinetic-diffusion equations are also superconvergent, with even faster convergence for kinetic-limited diffusion-reaction situations. SAWSAv2.0 method is used to catlculate the aqueous salvation free energy based on atom-weighted solvent accessible surface areas. Two different sets of atom typing rules and fitting processes for small organic molecules and proteins applied.
633-641
642-650
41-47
Direct ab initio dynamics studies of the hydrogen abstraction reactions of hydrogen atom with n-propyl radical and isopropyl radical. Q. Shu-Li* [Beijing Inst Tech] , Y. Zhang and S. Zhang
Ab initio dynamics approach is used to study the kinetics of the hydrogen abstraction reactions of hydrogen atom with n-propyl radical and isopropyl radical. 
201-207
Direct dynamics studies on the hydrogen abstraction reactions of an F atom with CH3X (X = F, Cl, and Br). L. Wang, J-Y Liu, Z-S Li* [Jilin U], and C-C Sun Activation energies for hydrogen abstraction reactions of F + CH3F (R1), F + CH3Cl (R2), and F + CH3Br (R3) are on the order of R1 > R2 > R3 and the rate constants exhibit just the opposite order of k3 > k2 > k1.
Statistical Mechanics
208-214
Hierarchical numerical solution of Smoluchowski equations with rough potentials. P. Banushkina and M. Meuwly* [U Basel] "We present an efficient and numerically robust algorithm to follow diffusive processes on rough potential energy surfaces."
Quantum Chemistry
215-229
A theoretical study on the factors influencing cyanine photoisomerization: The case of thiacyanine in gas phase and in methanol. R. Improta and F. Santoro* [CNR Pisa] "The effects influencing cyanine photoisomerization on the S1 surface in the condensed phase have been investigated by an integrated quantum mechanical approach, focused mainly on 3,3'-diEt-2,2'-thiacyanine."
230-238
Ab initio and DFT conformational studies of propanal, 2-butanone, and analogous imines and enamines. H. Zhong, E.L. Stewart, M. Kontoyianni, and J.P. Bowen* [U North Carolina] Calculation of the PES suggests that there are two minima for each of the molecules listed above with the exception of 2-butanone, which shows three distinct minima. A new conversion formula is derived analytically from the classic valence bond model.
239-247
261-266
An examination of basis set superposition error at the correlated level: Illuminating the role of the exchange repulsion. C.S. Nash [U New England] A new counterpoise procedure is presented.
267-278
Functional group basis sets. B.G. Janesko and D. Yaron* [Carnegie Mellon]
Funtional group-specific basis sets are used to decrease computational expense.
279-285
The perfluoroadamantyl radicals C10F15 and their anions. X-J Feng, Q-S Li* [Beijing Instit Tech] , Y. Xie, and H.F. Schaefer III* [U Georgia] Optimized geometries, electron affinities, and harmonic vibrational frequencies of perfluoroadamantyl radicals are calculated using DFT methods. "Mechanistic pathways for oxidative addition of Pd and PdCl-to H2 (H-H), CH4 (C-H), C2H6 (C-C and C-H) and CH3Cl (C-Cl) were studied uniformly at the ZORA-BP86/TZ(2)P level of relativistic nonlocal density functional theory (DFT)."
Reaction mechanisms
286-298 Activation of H-H, C-H, C-C and C-Cl bonds by
Nanochemistry
299-306
Melting-like transition in a ternary alkali nanoalloy: Li13Na30Cs12. A. Aguado and J.M. López [U Valladolid] A theoretical analysis of the equilibrium geometry and thermal behavior of the ternary Li13Na30Cs12 alkali nanoalloy is presented.
Polymers and biopolymers
307-314
Linear and nonlinear optics properties of polyphosphazene/polynitrile alternating copolymers. D. Jacquemin [U Notre-Dame] An oligomeric approach is used to study the optical properties of the title copolymers. "Dynamics of the polymorphic AB transitions in DNA is compared for two polypurine sequences, poly(dA).poly(dT) and poly(dG).poly(dC)."
Biomolecular systems
315-324
337-344
Theoretical study of the antioxidant activity of vitamin E: Reactions of α-tocopherol with the hydroperoxy radical. M. Navarrete, C. Rangel, J. Espinosa-García, and J.C. Corchado* [U Extremadura] Hydrogen abstraction from the phenolic hydrogen and hydroperoxy addition to the aromatic ring of α-tocopherol are studied using transition state theory. 
